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i 

[M^JJf 1 ] Sittftttgg&jEftglfr e> & S 1 Xtt 2 w± 

Ma3SIS^§§*ajES;<g!J* s -fe-7 5. ^ 
5, ^ffl-fe^ ~ ^^©rnT'gBAS^BaT i Cb A> 
eft^, dffl-tr^ 5. ^*5?co->x;bgB*s, Mg, C 
a, S r&tfZ n*»£>jgf,R£;Jifc 1 flXtt 2 JUa±©7U 
MvMihVQt. R a 0, (ffiU RliSc, Y, Gd, 
Dy, Ho, Er, Yb, Tb, TmML u*>6;ItR 10 
Ztltz IfflXfi 2fiW±©7cSSi) -cWbZti&mibWit. 
SliLtBaTiO, *>e.^5Ct^Mht5K 

[M^Ml 2 ] HulS-tr f ©^ :n;i/g|S£ Z r 0 

•, l t ^ a c t. znm ttz mwM. 1 gB«8©^g§ 



2 

K «fc ^ T JBfiE £ *x T 5 £ i: £ £: -f 4 M*H 1 Xfcfc 
2ffittffl«»:3>7 s >tJ- 0 

ift B3ifi*J5£ 7 > A 5 , £5Jt7>T- $>SBaTi0 3 Jc , Mg 



3 

O, CaO, SrO&VZnO*6JatR$nfcl«XI± 
2«W±<0«fb»fc, R a 0 3 (fiU RttSc, Y, 
Gd, Dy, Ho, Er, Yb, Tb, TmWLu^ 

fb% £ , iiul3ffl*J5Jt^&^Aa^>^f*{c & w 3 ;u it 
(Ba+Mg + Ca + Sr + Zn) / (Ti+R) £ k 
tLX, 1. OO^k^l. 0 4fc&5ct^K:j!inifeB 
aOM/XttTiOj 

mj!3^jnfiK^^\ Li 2 O-S1O2 -MeOXttB a 
0 3 -Si0 2 -MeO (fib, MeliBa, Ca, S 

r, Mgsvzn*63iii?snfciaxtt2ajai±o!)7c 

So 

xfl^ftfiJtx., 

aTi0 3 fc, MgO, CaO, SrOM'ZnOi)^ 
atRSftfc-l«Xtt2«W±©^b*©»*i:, R 2 0 
3 (fflU RliSc, Y, Gd, Dy, Ho, Er, Y 
b, Tb, TmRZfLufrbmiRZtltz l«Xfcfc2 fifil 

&l^aoj$#:£f*£:fc Jt 5 ^&;i/it (Ba+Mg + Ca + 
Sr + Zn) / (Ti+R) &k^U, 1. OO^k 
SI. 0 4 tte& XolZto^tzBaO&ZF/X&T i O 

2 ©»fb»(B»*fc*&&!3 % 

Su§3a*J3t^©^ 2 c a Z r O 3 Stf/XB: B a 

Z r O 3 A» S> & 

Huia^iPJ5K^A s , Li 2 0-Si0 2 -MeO^B 2 

03 - Si0 2 -MeO (fEU MeiiBa, Ca, S 
r, Mg, ZnA^ifK^nt 1 «X«i 2«feJL±6D5£ 

So 

[»»9 6] HutBaanfig^tfCra 0 3 ZfcW/XfctA 
I2 0 3 S$WbTV^di:&«f«fc-rail|5RJ«4XH: 

h umz <t o Tffj/s^ tiT v ^sii: *%m. m>m\ 

[ 0 0 0 1 ] 

[j8*±<B*Jffl#fP] dO)#BIWfct, BaTiO, 



(2) M¥7 - 1 1 8 4 3 1 

4 

twit, z<Dmm,{km%&ts&ofcB&$nrz2ix±& 

[ 0 0 0 2 ] 

fbffiSBSWtis^T 1 3 0 0- 1 6 0 0°C(Z>jaKT*#fc 

f b u & ^ a & ^ ^ 5 1> <y a m<D mm & a^js & /b i> * ft 

[0 0 0 3] hd^>T% «»n>7 s >lt©3^ h^> 
Ni«ft5:Kitt§t^:, il5ntt#Ha*£ 

[0 0 0 4] 1-275 1 64 

(Cii, BaTi0 3 CNb 2 O s tCo 2 0 3 SSsiDb 
&JB«»*&/Bl\ »fbtt3Sffl»*Ki5t^T«IJBK-r-5v 

^a^t, #«^a<z>iBK^fb*cD 

30 [0 0 0 5] ^CT% #{*mJWAtt, «7cte»Hft*£ 

»«§«©^*fb*©/jNSft»«f*»Siaj«*i: 
LT, 61-14607-14611 -^S^ ^ 

&\Yd 6 2 - 1 5 9 5, 1 5 9 6 ^^^H^^tlT V> ^ 

UT, 1 -3 1 1 0 9 4-3 1 1 0 9 8^ ^gi 

¥1 - 3 1 4 7 5 4-3 1 4 7 5 6, 1-315 
9 8 1 -3 1 5 9 8 3^ 2-016345, ^ 

40 MW- 2-76761-76768, FfMW- 2-1 SI 1 
3-7 6 7 7 6©&Wf|=aiISt3ia^**lTV^4*CDftfi| 

[0 0 0 6] cn&©#»tB«{c«-5»«flcag8«j«* 

^Ttl^S^^m 1 J5Jc^ft 
(Ba u - X M x ) O k • (Ti,. y R y ) 0 2 - y/2 (DB 

xmtDtztt^x^, : M-j£ffifr(Dm2mftt ut&m^ 

CaZrO. XttBaZr0 3 CD^-rti^ 
JE^^D^^S l/S^i: UTf±, Li, O- 
SiO, -MeOX(iB, 0 3 -Si0 2 -MeOftffl 
50 ^/JDJES^©^2jES;4>i: LTtt, fnJ-feffl^?&^A\ C 



(3) 

5 

r 2 0 3 tAl 2 0 3 ©o*>©'J>&< b.b-X*m^Z> 
&©T-£>£„ 
[0 0 0 7] 

®&©iS?tfJ&lbfcflH\ ft Jgffi8!l=i >^-*>-ti-co/J^fbJc 

> -y-© if «e t *f -r s gft<^TU* 10 

CO 0 0 8] X7R#ffi(B!ffffi) 

8aBd6«JTfttff**SSK bilSSfc, 1 2 5"Cfc:fbit3 
HfttSSiSSJE* 5 ; S -5 y d ©aK £ £ § ffif«JE £*f 
-r a ft i^tt § & < & o T b * 5 . 
[0 0 0 9] Z(Dmm, X7R#ft (Biffte) 
U /hMT\ Ui6>4» 1 2 5*Cfc*Jt*ifiSfEitta«£EO-'< 20 

[0 0 10] 

[aSM£8?tfe-t£fe»©^|§!] c©mSI£«I>fi&i§:3> 
7 s >if<±, ft«fl^8Nej$%lft> 6 & 5 1 Xtt 2 «±©S1. 
Sf*Jii:> £©S§*#JB&Rtr«fc5fc^j&£ftfc2W± 
©rt&S@t£(S*;fc^g§:3>^>ittC;fc^T, buIBSS 

©-fe^ = vtftL^O-DT&ififtiZB a T i 0 3 30 
»K C©-fe^ ^ ^^^©->i;ug|5AS v Mg, Ca, S 

rMZ n4>e>aiRS*x& l«Xtt2«JW±07C*©St 
fbtfi:, Sc, Y, Gd, Dy, Ho, Er, Yb, T 
b, TmSVLuA>?.UR$fifciaxii2att±OS 
Jft©^-fbf!Ji:£e!?gbfcBaT i 0 3 C i; 

#ti:3--5*)©T-2&3. 

[0011] 5 ^^©r^gBhli, -b 

^ ? \y^M^©f*ia5©g(5#£<,H\ v-ic^gB^fi, 
5; >>^*4?©^KggB?r^3, Sfes -tr^ 5. >^^K?©-> 
^l/S&UfcJu Zr0 2 tfSigltUttiV^U ttzs 40 

ifi, c:ft£W©£«&ffifflrSdfc*pJfe"C*5. 
[0 0 12] C©ttliSfc:{fcS*S:3>7 i >1t©K 

jlyjffitt, S*^©S*4»*S^Si-r-Sxgi:, 

a*«^©JS**»5i5*3fs©jaK-eis«i-r*xsi:, c 
©{gj&tc «t o Tff 6 ft ic -^n^©» 

-hSJBfiS-rafcttt:, c:©jfc*ftfg«88->-h£&tr 50 



¥r&¥ 7- 1 1 8 4 3 1 

6 

£ , - ©SHBfcJ&aMBfltfzfc^lfflSl* fc: T8fciE£-r i> x 

xg £ £ m x. , S53Hffl*J58^* J , £e£t>T" JoSBaTi 
0 3 MgO, CaO, SrORZFZnOfrbMtRZ 
tltz lffiXtt2ffiW±©gMb1fc£u R, 0 3 T3?*3;*ft 
5SMb% (fflU RttSc, Y, Gd, Dy, Ho, E 
r, Yb, Tb, Tm&tf Lufr&aHRSftfc 1*1X8: 
2fflW±©7C*) fc, HuSBa*J58»Slf«S*nfiR^i:«:K: 
tUfZmutt (Ba + Mg + Ca + S r + Zn) / (T 
i+R) £ki:bT, 1. OOgk^l. 0 4i:ife5<t 
5CMfeBaOM/XliTi0 2 tii^fet), gj82 
^iDfig^* 5 , Li 2 0-Si0 2 -MeOX«:B 2 0 3 
-Si0 2 -MeO (fib, MefcfcBa, Ca, Sr, 

m gsr>*z n*>&as?*nfc i nxi± 2«ei±©7c*) 

*>f>&£*>©T-&3<, 

[0 0 13] c©tttlf£f££>sij©^t§:=i>^>it 
©ssa^&tts a*j5E«-©»ijs^©jss»**H«^- 

5 xii t.. zomi $Lfr<Dm.mm3i ^fffeamA-emstt 

fiS;^-©»*ic»*j5it^©^ 2 j«^©!»*, mnfofrtD® 

Sk« -©^5 y-£->- h«cjS^bT*^®§si> 
-h^ff^-rsfchfet, d©*«ite«S^-hftSlttr 
'i^Cftlt^ hffltfcJ&fifcbTSWMfoS»5i« 
t> ^©«fJS»S^aYbtt»HSl' : fK:*jV^T«5J*-rsx 

xah^rdx., Suffia£2|sfi8«-©» 1 jeK^©JS»»**«, 
i^T'feSBaT i 0 3 MgO, CaO, SrO 
SI>*Z n O A>e>3KR£tlfc 1 liXtt 2 fiJ-^O©^© 

R 2 0 3 T-^t>$ti5^Yb^ (fiL, RfiS 
c, Y, Gd, Dy, Ho, Er, Yb, Tb, TmS 
tfLui^iKSftfe 1 axtt 2 «J^±©7cSR) ©t&* 
i:, HlifB**^St>"^DJ5j4^f*t4o(t2,t;Ht (B 
a+Mg + Ca + Sr + Zn) / (Ti+R) £k^b 
T, 1. OOgkgl. 0 4fc3&5J;-5t:iraitfcBaO 
Sr>"/X(iTi0 2 ©^-fb^©l&*i:*^^ti, mJiaS 
*^©»2jEfi^CaZ r0 3 RZI/KltB a Z rO 
a t>, Huffii^AOfiK^-A^ Li 2 0-Si0 2 — M 

eOXttB, 0 3 -Si0 2 -MeO (UL, MeiiB 
a, Ca, Sr, Mg, Z n frtbmtRZtlfz 1 llXtt 2 

[0 0 1 4] Z.ZX\ H533 2o©»-ii*iSC*i^'r, S 
M^ttCrs 0 3 M/XliAl 2 0 3 ^^tr^©$ 
{^fflbT^i^b, <£fflb&<Tt»«fcU. Sfe, hubB2 
■3©»3i^ffit*J^T, biiN i 

©^M Sffiffl 1" -5 C i: * RlflgTf* 5 . 
[0 0 15] Sfe, mfS3 2-3©8lii^i£t*i^"r, 
/jK7>©^ lfiK^©{Sj«ilLKI±8 0 0~ 1 1 0 0*C#ifF* 



7 

LV>o 8 0 0°C*it'ttBaCO 3 m<Dftffift^+ft 
T\ £*6#^JS-fc&!3»<^ 1 1 0 0°C£S;l-g>i:*i 

[0 0 16] ffiffi2~2<Dmmftfe\Z}$^T, &^ 

l&from 1 ffloSBaT i0 3 fcfcttJK* 6 9 9%tl 

ffSb^o 0. 5//m*iMT-ttS/SA s Jt^ia^TEIjgtt 

■5*^T-fe5o 1. OOgkgl. 04^bfe6D 

k<i. o oT'ttzmmfammmj&m^mmtLT 

k>l. 0 4T*J±SIS»CD«!?&^b* s Bili:«:5 
[0 0 17] 

# (Ba k - X M x ) O k • (Ti,-, R y ) 0 2 £^J5g 

mmfrolMmft (Ca, Sr, MgMZn) XtfRfiE 
% (Sc, Y, Gd, Dy, Ho, Er, Yb, Tb, 
TmfiVLu) #B«fr«Sfflja»*JC*V^ , r©Rfffl5tr 

"[0 0 18] C©^S8a^*t>TI±, &t>1pbti)'&m$tl 
W5BaTi0 3 tBa, M«^, Ti, RjEK^&ffi 

[0 0 19] 

»^J$£*VCO£>fiJK9 9%fcLh<3DB aT i 0 3 
>8^'Jr> A ) o. 9 6-e;i^ WJK9 9%W±©Mg 
0 (iftT^y^A) 0. 0 5^E;i/g($, ZnO (gHb 
Effl) 0. 0 1^;bS&, Ti0 2 (SHb5^>) 0. 0 
3^;b^5 N Ho 2 0 3 (S£fb*;i/3; *>A) 0. 0 0 5€ 

[0 0 2 0] W:, ^ffi^ft;*^ McA 

tis »aa;ffiii»S8Sfflv\ 1 5 o°cT-4B#iB9£jiftu c 

h>*;i/*p£flH\ *^*{C:fc^T#J 1 2 0 0°CT2P# 
fffllg&U S*J5E^©*lfiE^-efcS (Ba 0 . 96 Mg 
o.osZno.oi) O l . 0 2 (Tio.99Hoo.01) 0 1 . 9 9 S © 

[0 0 2 1 ]&fc, C©f§ lj«^0»*9 8t;«fi^ 
CaZr0 3 (S*^©^2fiR^-) ©»*2^;ugS& 
&*f¥fiU Ctl£©X*fiJ<;# 1 0 OfiSg&£*fbTiS 
hntfifrCDsH 1 (0. 2 0 L i 2 O-0. 60SiO 
,-0. 04SrO-0. 1 0MgO-0. 06Zn 



(4) «&¥7- 1 1 8 4 3 1 
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V U -fe U > , 'J & & 4 * -f > 

[ 0 0 2 2] ^©^7 U-^^^TOMiCAtLT 

fl&vfi L, U m - X d — ;u n - # A ft T SlMff^ £ B 

§w-jfc?>-e\ z<D&mj8.mo&my 4 ;ua±t? 1 0 o-c 

tiO^UTfg***^, ff*^2 5/zmO*«6i(g«S'>- 
10 h^Wfc. C©->- httfiRfcfc©T*<&5i{^ dtlftl 

[0 0 2 3] -7?, [*Ig|5*@ffl©3|t»tt^-^ hJ±, & 

5/im©xy^nJ*iogi:, 
d— ^0. 9g^7f;u*;i/th-;i/9. 1 gCg)S$ 

•€■ LTv hfcJUF 1 4mm, 

!H7mm©^ — >£5 OM^T&Z? U — >£tf-bT 

20 [0 0 2.4] JfcC, ±§3EPJi?ija<&±C UT*«5I6«S'> 
-H£2*fcttJlUfc. C©^ s IWSfrs±TCD->— Mc 

nsi-5{cffigbfco f bt, ::©«jff3©±TiS3Bi;: 
*tl^n4^-rojp$ 6 0Am©*MS->-h?:i 
JiU ^5 0°C©MJ8T-ff^^fSj{c$<j4 0 h 

LT, 5 0fi©^a^-/7 P ftf#fc t> 
[0 0 2 5] ClcD«ii^^7"ft#H^ftj^4SpJ 

fg^tcAti, ^mm^iz&h^T i o o°c/h©ig 

30 jKT-6 0 0°CST-#«&bT> >yftjyRtt$* % 

[0 0 2 6] ^bT, ^ftd©ii^tt#ffl^,t bfctt^ 
^fiot, ^Jl^^T'CDJn^iBjSft 6 o o°c*»e>^ 
MS© 1 1 5 0'C*f, 10 0°C/h©MST-#SbT 

1 1 5 0°C (ftffi&g) ft3 0#P^«^bfe^, 1 0 0'C 

/hoMt-6 o o-csT-PfiSb, m-mn,%*%nmnL 
(mib&mmm c^t*^T> 6oo-c&3o^ 

40 trnfo^vyzmtzo 

[0027] «ffi* s mmt-?.*e^iigf*5 : --y7'© 

ffliJ®(CSffii:^'v^7 U >v b (glass frit) fctt^^ 
(vehicle ) I- S^fc bTl£« 

b, -tlft^cfJtC^^T 5 5 0°C©MJKT- 1 5frmt& 

[0028] cntj;*), mazm-r&oiz, zm^m 
m&im&m 1 2 1 2»cDrtgp«ffi 1 4 fcA»6 3&a«ia«i 

50 >^ r 1 5 \z -M<n^smm iQ^mii, tzmmm. 



(5) 
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«, mammm i zcommmmm i 8©±«m 

£ftfcffiJS2 Oil, COII12 OcD±{c^fiX$tlfcPb 
- S n^HJI 2 2 t*P,!fe5 c 

[0029] &*,\ icD«aag3 >r>t i oosss 

f«&§§If 1 2©ff£li0. 02 mm, -*f©|*]g|$«iffi 1 
4®^|SlIf!i5mmx5mm=2 Smrn 2 ffeS. £ 

[0 0 3 0] ftJIfigggn >t*>-9" 1 0®S:afl<J# 10 

ot, it^S*£ 3 #3 9 5 0, tanStfl. 2%, 
ffi#i;¥,o#5. 3xl0 9 MQ-cm, 2 5°C©«*S^S 
4*^tbfe-5 5°CRZF + 1 2 5 °C©#S^fi©^-fb 
■*AC- SS , AC I2S tf- 1 0. 1%, +3. 5%, 2 
0*CCDi&®£S£»i&S£ bfc- 2 5°C, + 8 5 °C©#m 
gfi©^b*AC- 2S , 6%, -4. 2 

%, 1 2 5"C©ii:^iigEi*«JE©^teJttA s 6 4V///m, 
g/Jvftt*s 5 5 V///mffeofc, 
[0 0 3 1] 3ft*, «Hfl<J»WttttJfeCE)S«Tffl^b 20 

tZo - 

(A) tfcBIS* £ , (4, ?&g 2 0 °C, fflt&ft 1 k H z , « 

je mmm) i.- ov©^i?»«s*s«^u c© 

ifJ^fiSi:, -*f©F«ggi5«ffil 4fflM[nia*2 5 mm 2 
fc, — *f©rtfiHt«l 4f|©iift;lli 1 2©ff£ 
0.02 mmA^I+SLT*5tc«)7c:, 

[0 0 3 2] (B) §fS{*«&t antf (%) tt±EJt» 
S*£ 3 ©?»J^i:|Bl-^'r-jiJ^b7 u c. 

[0 0 3 3] (C) mmmp (MD • cm) tt, fig2 0 
"CJC^TDC 1 0 0 Vfc l^lHffinbfc&K— 30 

aj«ai6, i e H©ffiifi;fit ftarau c©ffl^Mh^f 
[0034] (d) mm^mcDU&nmi, fisitotft 

§£*4£A*l, -5 5*C, -2 5°C, 0°C, +2 0*0, + 
2 5°C, + 4 0'C, +60'C, +85°C, + 105°C, 
+ 1 2 5*C©=&SJStc:*^-r, JlifciU k H z , 
(**M6) 1. 0V©*ttT»Sg*&«9^U 2 0°C 
RV 2 5 •C©^f©iB»«S«t:^f 4#aSC*JW S£ft 
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[0 0 3 5] (E) 12 5*C£*tt5iS8il»Ja«ff.tt, 2 

0fl©l^§ 1 2 S-CtCiS^bfev-Unv^-^^cfifcg 
iSb&#?>, !SI4(cEPiJDl-Sil:^II^ 1#^ 5 l 0 0 
V©|:y^T-^-£EbTIje«-A s «t^1-?. (0. 1mA© 
ffiiSA^ftfcltff) ifimi©fiEE£9JSEb, Bf&fefficDBfr 

frt> 1 /zm^ 9 ©&&«£?£«>;&. 
[0 0 3 6 ] W±, 1 touT^fe*, 

c^ti^ttife w^tt i t mm. iz b x mmm 

[0 0 3 7] i^T% 11^2(4, bT (B 

flo. 96Mgo, oaZ no. oiCfto. oiS To. oi) O i. 02 ( T 

ic.93Ero.02) Ol 89 £W-£/Ht\ ^jfoJJEK^i: LTL 
i 2 -Si0 2 -SrO£{tffl^fefe©t^l)o 
[0 0 3 8] |E|ffi#iJ 3 H\ S5 1 LT (B a 

0. 99Mg 0 . O0S S To. OCS ) Ol.OO (T i 0. 9bY 

b 0 . 02) Oi.99«\ i2S*Mi:UTBaZr0 3 & 
^JOkE^i: ITB 2 0 3 -Si0 2 -MgOfdtt 

[0039] mmm^it, mi&^m^tvx (Ba- 

0. ggCao. 02s S To. 005 ) O1.02 (T i 0 . 99D 

yo.01) Oi.99s ^ ^2*#jE£#i: ITCaZ r 0 3 
ilSM^^LTB 2 0 3 -Si0 2 -Ba 
O-CaO-MgO^ m2mum<fr£LTCr 2 0 3 
MAl a 0 3 £fflV^&<£>T-££o 
[0 0 4 0.] mMm5&, IT (Ba 0 . 97 M 

go.-03Cao.02) O1.02 (Tio.9Jo.03Ero.01) o 
i.9 8 £rffll\ ^laSJOJSg^fcbTL-ia 0-Si0 2 - 
BaO£, % 2 $Sinj5fc»fc UT C r 2 0 3 MAh O 

[0 0 4 1 ] Sfc, it^iJl-5tOT, SltC^-Tct 

5 iiiii— {cj&sjiatiasu d<3D/s*4fb'&«j-r^T* 

-S£?1-&U 1 2 0 0°CT-{gj&U dft£/H^T»Jf 

[0 0 4 2 ] 
[311] 
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